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(54) LIQUID CRYSTAL PROJECTOR 

(57)Abstract: 

PURPOSE: To prevent the generation of color uneveness by providing a memory for 
storing a correction data for correcting respective signal levels of RGB signals in a 
regulating point, and correcting the RGB signal inputs with the correction data read 
out from the memory. 

CONSTITUTION: The address of a picture element is generated on the basis of 
horizontal and vertical synchronizing signal inputs in an address generating part 1 , and 
a correction data for respective signal levels by regulating position of RGB signals is 
preliminarily stored in a memory 2. The correction data is read from the memory 2 
according to the address from the address generating part 1, converted into an analog 
signal, and inputted to adders 6-8, a contrast regulating signal is added to the 
correction data converted into the analog signal by the adders 6-8, respectively, the 
respective signal levels of the RGB signal input are amplified according to the signals 
inputted from the adders 6-8 by an output amplifying part 19, and the signal levels for 
driving respective liquid crystal panels of RGB are changed on the basis of this output 
to correct the color uneveness. 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiners decision 



of rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection 
or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 



CLAIMS 



[Claim(s)] 

[Claim 1] In the liquid crystal projector which projects and displays an image on a 
screen, using a lamp as the light source An address-generation means to generate 
the address of a pixel based on the Horizontal Synchronizing signal input and Vertical 
Synchronizing signal input which synchronized with the video-signal input, An 
amendment data storage means by which the amendment data of the signal level by 
each adjustment position of an RGB code were made to memorize beforehand, The 
liquid crystal projector characterized by providing an amendment means to amend a 
video-signal input by the amendment data read from said amendment data storage 
means according to the address from said address-generation means, and to change 
the signal level which drives the liquid crystal panel of RGB, and to amend an irregular 
color. 

[Claim 2] In the liquid crystal projector which projects and displays an image on a 
screen, using a lamp as the light source An address-generation means to generate 
the address of a pixel based on the Horizontal Synchronizing signal input and Vertical 
Synchronizing signal input which synchronized with the video-signal input, An 
adjustment entry means to perform a cursor display on said screen based on the 
address inputted from this address-generation means, and to set up an adjustable 
range, A data generation means to generate the amendment data of each signal level 
of the RGB code within the limits which inputted the address from said address- 
generation means, and were set up with said adjustment entry means, An amendment 
data storage means to make the data generated with this data generation means 
memorize, The liquid crystal projector characterized by providing an amendment 



means to amend a video-signal input by the amendment data read from said 
amendment data storage means according to the address from said address- 
generation means, and to change the signal level which drives the liquid crystal panel 
of RGB, and to amend an irregular color. 

[Claim 3] The D/A converter from which said amendment means changes into an 
analog signal the amendment data to each of the RGB code read from said 
amendment data storage means, The signal adder unit which is respectively prepared 
in the input circuit of the contrast adjustment signal set up beforehand, and adds the 
amendment signal from each and said D/A converter of a contrast adjustment signal, 
The liquid crystal projector according to claim 1 or 2 which consists of an output 
amplifier which amplifies and outputs each signal level of an RGB code according to 
the input from these signal adder units, and a liquid crystal panel mechanical 
component which drives each of the liquid crystal panel of RGB by the input from 
these output amplifiers. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal projector which 

projects and displays an image, using a lamp as the light source. 

[0002] 

[Description of the Prior Art] As shown in drawing 4 t using metal halide lamp 41 
grade as the light source which projects an image, the conventional liquid crystal 
projector condenses the white light from the light source by the reflector 42, by the 
cold filter 43, cuts ultraviolet rays, infrared radiation, etc., and carries out incidence of 
the white light to a dichroic mirror 44. In a dichroic mirror 44, red (R) light is 
penetrated, green (G) light and blue (B) light are reflected, and a total reflection mirror 
45 reflects the red (R) light from a dichroic mirror 44, and carries out incidence to the 
liquid crystal panel 49 for R images through a condenser lens 48. A dichroic mirror 46 
reflects G light, carries out incidence to the liquid crystal panel 51 for G images 
through a condenser lens 50, makes B light penetrate and is carrying out incidence to 
the liquid crystal panel 53 for B images through the condenser lens 52. 
[0003] A video-signal (RGB code) input adjusts signal level by each of the contrast 
adjustment signal which is inputted into the output amplifier 19 and was separately 
inputted by the output amplifier 19, outputs an RGB code, inputs it into the liquid 
crystal panel mechanical component 20, drives each of liquid crystal panels 49, 51, 
and 53 by the liquid crystal panel mechanical component 20, modulates the light from 



a condenser lens, and generates the image light of each color. With the dichroic mirror 
54, by the total reflection mirror 55, B image light from a liquid crystal panel 53 is 
reflected, with the dichroic mirror 56, R image light and G image light from a dichroic 
mirror 54 were penetrated, B image light from a total reflection mirror 55 was 
reflected, R image light from a liquid crystal panel 49 was penetrated, G image light 
from a liquid crystal panel 51 was reflected, and the image was displayed [ the 
compounded image light was projected on the screen with the projection lens 57, 
and ]. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when it projected on the screen 
through optical system with the lamp with the high brightness of metal halide lamp 41 
grade, as shown in drawing 5 , there was a trouble that the irregular color from which 
the shade of a color differs partially on a screen according to the unevenness of light 
occurred. This invention establishes an amendment data storage means by which the 
amendment data which amend each signal level of the RGB code of a coordinating 
point were made to memorize, and aims at preventing generating of an irregular color 
by amending an RGB code by the amendment data read from the amendment data 
storage means. 
[0005] 

[Means for Solving the Problem] In the liquid crystal projector which this application 
the 1st invention projects an image on a screen, using a lamp as the light source, and 
is displayed An address-generation means to generate the address of a pixel based 
on the Horizontal Synchronizing signal input and Vertical Synchronizing signal input 
which synchronized with the video-signal input, An amendment data storage means by 
which the amendment data of the signal level by each adjustment position of an RGB 
code were made to memorize beforehand, The amendment data read from said 
amendment data storage means according to the address from said address- 
generation means amend a video-signal input, the signal level which drives the liquid 
crystal panel of RGB is changed, and it is characterized by providing an amendment 
means to amend an irregular color. 

[0006] In the liquid crystal projector which this application the 2nd invention projects 
an image on a screen, using a lamp as the light source, and is displayed An address- 
generation means to generate the address of a pixel based on the Horizontal 
Synchronizing signal input and Vertical Synchronizing signal input which synchronized 
with the video-signal input, An adjustment entry means to perform a cursor display on 
said screen based on the address inputted from this address-generation means, and 
to set up an adjustable range, A data generation means to generate the amendment 
data of each signal level of the RGB code within the limits which inputted the address 
from said address-generation means, and were set up with said adjustment entry 
means, An amendment data storage means to make the data generated with this data 
generation means memorize, It is characterized by providing an amendment means to 



amend a video-signal input by the amendment data read from said amendment data 
storage means according to the address from said address-generation means, and to 
change the signal level which drives the liquid crystal panel of RGB, and to amend an 
irregular color. 

[0007] The D/A converter from which this application the 3rd invention changes into 
an analog signal the amendment data to each of the RGB code to which said 
amendment means was read from said amendment data storage means, The signal 
adder unit which is respectively prepared in the input circuit of the contrast 
adjustment signal set up beforehand, and adds the amendment signal from each and 
said D/A converter of a contrast adjustment signal, It consists of an output amplifier 
which amplifies and outputs each signal level of an RGB code according to the input 
from these signal adder units, and a liquid crystal panel mechanical component which 
drives each of the liquid crystal panel of RGB by the input from these output 
amplifiers. 
[0008] 

[Function] In the liquid crystal projector of invention of this application 1st An 
address-generation means generates the address of a pixel based on the Horizontal 
Synchronizing signal input and Vertical Synchronizing signal input which synchronized 
with the video-signal input. The amendment data storage means is made to memorize 
beforehand the amendment data of the signal level by each adjustment position of an 
RGB code. Amendment data are respectively read from said amendment data storage 
means with the address inputted from said address-generation means. It becomes 
possible to try to change each signal level of the RGB code which drives the liquid 
crystal panel of RGB based on each amendment data read with the amendment 
means, therefore to amend an irregular color. 

[0009] In the liquid crystal projector of invention of this application 2nd An address- 
generation means generates the address of a pixel based on the Horizontal 
Synchronizing signal input and Vertical Synchronizing signal input which synchronized 
with the video-signal input. Based on the address inputted from an address- 
generation means with an adjustment entry means, perform a cursor display on a 
screen, and an adjustable range is set up with cursor. It is based on the address 
inputted from an address-generation means with a data generation means. The 
amendment data of each signal level of the RGB code within the limits set up with the 
adjustment entry means are generated. He is trying to make the amendment data 
generated for the amendment data storage means memorize. Amendment data are 
respectively read from said amendment data storage means with the address inputted 
from said address-generation means. It becomes possible to try to change each signal 
level of the RGB code which drives the liquid crystal panel of RGB based on each 
amendment data read with the amendment means, therefore to amend an irregular 
color. 

[0010] In the liquid crystal projector of invention of this application 3rd The D/A 



converter which changes into an analog signal the amendment data to each of the 
RGB code read from the amendment data storage means as an amendment means in 
said 1st and 2nd invention, The signal adder unit which is respectively prepared in the 
input circuit of the adjustment signal of the contrast set up beforehand, and adds 
each adjustment signal of an RGB code, and the amendment signal from said D/A 
converter, The output amplifier which amplifies and outputs each signal level of an 
RGB code according to the input from these signal adder units, It constitutes from a 
liquid crystal panel mechanical component which drives each of the liquid crystal 
panel of RGB by the input from these output amplifiers. Therefore, based on the 
amendment data read from the amendment data storage means, the signal level which 
drives the liquid crystal panel of RGB can be changed respectively, and it becomes 
possible to amend an irregular color. 
[0011] 

[Example] Drawing 1 is the important section block diagram showing the 1st example 
of the liquid crystal projector of this invention. It inputs into the output amplifier 19 by 
considering the three-primary-colors signal of RGB as a video-signal input, the 
horizontal synchronization (H) signal and vertical-synchronization (V) signal which 
synchronized with the video-signal input are inputted into the address-generation 
section 1, and the address signal which shows the coordinate location of a pixel based 
on the Horizontal Synchronizing signal and Vertical Synchronizing signal which were 
inputted is outputted in the address-generation section 1. Amend the irregular color 
generated when an image is projected on a screen, as shown in drawing 5 . The 
amendment data of the signal level of an RGB code are beforehand written in 
nonvolatile memory 2. According to the address inputted from the address generation 
section 1 , the amendment data of each pixel of an RGB code are read from memory 2. 
Input the amendment data to R signal into D/A converter 9, and change them into an 
analog signal with D/A converter 9, and they are inputted into an adder 6. It changed 
into the analog signal with D/A converter 10, and inputted into the adder 7, and the 
amendment data to B signal are inputted into D/A converter 1 1 , and the amendment 
data to G signal are inputted into D/A converter 10, and they are inputted [ they 
were changed into the analog signal with D/A converter 1 1 and ] into the adder 8. 
[0012] The contrast adjustment signal which adjusts each signal level of the RGB 
code set up separately is inputted into input terminals 3-5. Add the amendment signal 
inputted from the adjustment signal and D/A converter 9 of the contrast over R 
signal inputted through the input terminal 3 in the adder 6, and it inputs into the 
output amplifier 19. Add the amendment signal inputted from the adjustment signal 
and D/A converter 10 of the contrast over G signal similarly inputted through the 
input terminal 4 with the adder 7, and it inputs into the output amplifier 19. In the 
adder 8, the amendment signal inputted from the adjustment signal and D/A converter 
1 1 of the contrast over B signal inputted through the input terminal 5 was added, and 
it has inputted into the output amplifier 19. 



[0013] The three-primary-colors signal of RGB is inputted into the output amplifier 
1 9 as a video signal. According to the signal inputted from adders 6~8, amplify and 
output each signal level of an RGB code input, and it inputs into the liquid crystal 
panel mechanical component 20. He is trying for the liquid crystal panel mechanical 
component 20 to display an image with the video signal which is shown in drawing 4 
and by which liquid crystal panels 49, 51, and 53 were driven, and signal level was 
amended. Since the balance of each signal level of an RGB code is changeable based 
on the amendment data read from memory 2 therefore, generating of an irregular 
color can be prevented. 

[0014] Drawing 2 is the block diagram showing an example of an approach to write in 
the amendment data to the memory of drawing 1 . As a video signal inputted into the 
output amplifier 19, input all white signals, and the image with which the screen was 
projected is picturized with a video camera 36. The RGB code outputted from a video 
camera 36 is inputted into the level detecting element 34. Each level of the RGB code 
when picturizing all white signals is beforehand set to the level-setting section 35 as 
reference level. In the level detecting element 34, each signal level of the RGB code 
inputted as such reference level set up beforehand is compared, and the irregular 
color generated on the screen is detected. 

[0015] The signal detected by the level detecting element 34, the horizontal (h) 
outputted from a video camera 36, and a perpendicular (v) synchronizing signal are 
inputted into the location detecting element 33, and by the location detecting element 
33, the generating location of an irregular color is detected, a signal is inputted into a 
microcomputer (CPU) 31, and a microcomputer 31 generates the address according 
to an input, and is inputted into memory 2 and the data generation section 32. By the 
level detecting element 34, a difference with each signal level of the RGB code 
inputted as reference level is taken, a difference signal is inputted into the data 
generation section 32, in the data generation section 32, the data of the amount of 
amendments according to the inputted difference signal are generated, it writes in a 
part for the predetermined address part of memory 2, and amendment data are stored. 
Therefore, the amendment data of the signal level of an RGB code can be beforehand 
written in memory 2. 

[0016] Drawing 3 is the important section block diagram showing the 2nd example of 
the liquid crystal projector of this invention, and the difference with the example of 
drawing 1 uses RAM as memory 2, writes in amendment data according to the 
generating condition of an irregular color, and enables it to amend them. Among 
drawing, the same thing as what was shown by drawing 1 attaches the same sign, and 
omits explanation. Although generating of the irregular color produced on a screen 
becomes what was tendentiously alike with the structure of a liquid crystal projector, 
or the property of a metal halide lamp, variation arises about a generating location or 
size. The cursor signal generation section 14 which generates the cursor signal which 
shows an adjustment position on a screen as a setting means of the adjustable range 



which amends to an irregular color according to the address inputted from the 
address-generation section 1, The superposition sections 15-17 which superimpose 
the cursor signal generated in the cursor signal generation section 14 on each of an 
RGB code, The input section 18 is formed, and in the cursor signal generation section 
14, the address which shows the horizontal location inputted from the address- 
generation section 1 and a vertical location is counted, a cursor signal is moved to 
the location specified by the actuation signal inputted from the input section 18, and 
it displays. 

[0017] Superimpose a cursor signal on R signal outputted from the output amplifier 19 
in the superposition section 15, and it inputs into the liquid crystal panel mechanical 
component 20. Superimpose a cursor signal on G signal outputted from the output 
amplifier 19 in the superposition section 16, and it inputs into the liquid crystal panel 
mechanical component 20. In the superposition section 17, a cursor signal is 
superimposed on B signal outputted from the output amplifier 19, it inputs into the 
liquid crystal panel mechanical component 20, and the liquid crystal panel mechanical 
component 20 displays the cursor signal which drives liquid crystal panels 49, 51, and 
53, and shows an adjustment position to a screen. 

[0018] A setup of the adjustable range of the irregular color shown in drawing 5 
operates the input section 18, and inputs an actuation signal into the cursor signal 
generation section 14. For example, move a cursor display to the upper limit section 
of an irregular color, operate the input section 18 again, and upper limit is specified. 
Similarly, the input section 18 is operated, a cursor display is moved to the lower limit 
section of an irregular color, a lower limit is specified, the input section 18 is operated 
further, a cursor display is moved to the left end and right end of an irregular color, 
and an adjustable range is set up. In the cursor signal generation section 14, the 
setting signal of an adjustable range is inputted into the data generation section 1 2, 
and the amendment data which amend the level of the pixel of the address within the 
limits specified by the setting signal of an adjustable range are generated to the 
address inputted from the address-generation section 1 in the data generation 
section 12. Moreover, in the data generation section 12, the amount of amendments 
of level is adjusted, amendment data are generated, and it inputs into memory 13 so 
that it may enable it to change the amount of amendments of level and an irregular 
color may be lost with the actuation signal inputted from the input section 18. 
[0019] As memory 13, use RAM and the data generated in the data generation 
section 12 are written in beforehand. Read the amendment data written in according 
to the address inputted from the address-generation section 1, and it inputs into D/A 
converters 9-1 1 respectively. The inputted amendment data are respectively changed 
into an analog signal, each analog signal is added to a contrast adjustment signal, and 
he changes the signal level which drives the liquid crystal panel of RGB by this 
addition result, and is trying to amend an irregular color in D/A converters 9-1 1. 
Therefore, since the balance of each signal level of an RGB code is changeable with 



the generating location and magnitude of the irregular color produced on a screen 
based on the amendment data which enabled it to write the data which set up the 
range which amends an RGB code and are amended in memory 13, and were read 
from memory 1 3, generating of an irregular color can be prevented. 
[0020] 

[Effect of the Invention] According to this invention, memory is made to memorize 
beforehand the amendment data which amend each signal level of the RGB code of a 
coordinating point, as explained above. Or since the amendment data which enabled it 
to write amendment data in memory according to the generating situation of the 
irregular color of a screen, and were read from memory can amend a video-signal 
input and the balance of each signal level of an RGB code can be changed, The liquid 
crystal projector which can amend a video signal so that an irregular color may not 
arise can be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section block diagram showing the 1st example of the 
liquid crystal projector of this invention. 

[Drawing 2] It is the block diagram showing an example of an approach to write in the 
amendment data to the memory of drawing 1 . 

[Drawing 3] It is the important section block diagram showing the 2nd example of the 
liquid crystal projector of this invention. 

[Drawing 4] It is the important section block diagram of a liquid crystal projector 
showing the conventional example. 

[Drawing 5] It is the explanatory view of the irregular color displayed on a screen. 
[Description of Notations] 
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1 2 Data Generation Section 
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